A preliminary
shield design for a nuclear power system utilizing a SNAP-8 reactor for space base application is presented.
A representative space base configuration was selected to set the geometry constraints imposed on the design. The base utilizes two independent power packages each with a reactor operating at 600 kwt and each producing about 50 kwe. The crew compartment is located about 200 feet from each reactor and is large enough in extent to intercept a total shadow angle of 60°m easured about the center line of each reactor. Reactor dose constraints for the shield design were: (I) the dose to the crew over a 6 month mission was set at 150 mrem/day, (2) the dose along the side of either power system was set at 30 mrem/hr at a distance of 200 feet, based on considerations of exposure during repair to one power system while the other is operating, and (3) the dose constraint elsewhere around the reactor was set at 5 rem/hr at a distance of 200 feet.
INTRODUCTION
The SNAP-8 reactor has been designed as the heat source for a space nuclear power system. Several power conversion systems compatible with the SNAP-8 reactor have been built and tested.
An important component that is still required for the system is a nuclear radiation shield designed to maintain a desired set of radiation dose constraints.
The purpose of a shield design, in addition to providing the desired radiation constraints, is to provide a structure that is of minimum weight and will maintain its mechanical integrity over a desired lifetime. Fig. 1 .
The space base uses two SNA.P-8 power systems, each mounted at the upper end of a 200 foot long boom.
The booms meet at their lower ends and make an angle of 30°with each other, so that the power systems are about 100 feet apart. The lower ends of the booms meet at the midpoint of the crew compartment which is 240 feet long.
The crew compartment intercepts a total angle of 60°with each power system. 
Sources

RESULTS
AND DISCUSSION
As seen in Fig. 3 the crew region intercepts a half
angle of 30°with the axis of the reactor-shield assembly.
Because for the present system, the side dose constraint is only a factor of ten greater than the crew dose constraint for each reactor, it was decided to base the shield weight optimization on a cylindrical shaped shield model rather than a shadow shaped shield model. This shape would simplify the engineering design.
Parametric Study
From the parametric study it was determined that:
1. The gallery located above the reactor (away from crew) resulted in lower shield weight. from the reactor and secondary sources). These axial and radial constraints were used in the DtOPEX code to determine the specificlayer thicknesses.
The results of the parametric study are presented in Fig. 4 which shows the various shield layers arranged around the reactor and gallery in a symmetrical twodimensional configuration. The radial and axial layers are connected together by ellipsoids of revolution. 
Two-Dimensional
Revisions to Shield
As part of the calculations, contributions to the dose at each detector from radiation leaking out of various portions of the shield surface were determined. This information was useful to help guide where adjustments to the layered shield should best be made. The high gallery gamma contribution to the 90°de-tector from surface VIII indicated that additional shield was required along the side of the gallery. The high gallery contributions to the 30°detector from surfaces VII and VI_ were also due to inadequate shield along the side of the gallery. High gallery contributions from surfaces V and VI indicated that the connecting piece of uranium between the gallery side shield and outer radial uranium layer was not sufficientlythick. The reactor and shield gamma dose contribution from the surfaces H and HI to the 30°detector were also excessive and indicated that the connecting ellipsoids at the corners of the uranium layers needed thickening. Relatively large neutron dose contributions from surfaces VII and VIII to the 30°detector, and from surface VIII to the 90°de-tector indicated that there was appreciable scattering of neutrons by the gallery side shield. In addition to analyzing these surface contributions, plots of gamma and neutron isodose lines throughout the shield were also used to guide shield revisions.
The revisions made to the shield shown in Fig. 4 were as follows:
I. The gallery side shield thickness was increased from 2.2cmto 3.0cm.
2. The outer radial uranium layer thickness was increased from 2.0 cm to 2.5 cm.
3. The connecting piece of uranium between these was thickened proportionately. 4. The entire ellipsoidal corner of the outer uranium layer was thickened by an average of about 1.5 cm. 
Theuranium layerbetween thereactor andgallery
was reduced in thickness from 5.2 cm to 4.
